Introduction
In this paper, we study the following difference equation:
px n qx n−1 1 x n , n 0, 1, . . . ,
where p, q ∈ 0, ∞ with q > 1 p and the initial values x −1 , x 0 ∈ 0, ∞ . The global behavior of 1.1 for the case p q < 1 is certainly folklore. It can be found, for example, in 1 see also a precise result in 2 .
The global stability of 1.1 for the case p q 1 follows from the main result in 3 see also Lemma 1 in Stević's paper 4 . Some generalizations of Copson's result can be found, for example, in papers 5-8 . Some more sophisticated results, such as finding the asymptotic behavior of solutions of 1.1 for the case p q 1 even when p 0 can be found, for Open problem B (see Open problem 6.10.12of [16] )
Investigate the asymptotic behavior of {x n } ∞ n −1 .
In this paper, we will obtain the following results: let p, q ∈ 0, ∞ with q > 1 p, and let {x n } 
Some Definitions and Lemmas
In this section, let q > 1 p > 1 and x q p − 1 be the positive equilibrium of 1.1 .
It is easy to see that if 
Advances in Difference Equations
Proof. We show only 1 because the proof of 2 follows from 1 by using the change y n x n−1 and the fact that 1 is autonomous. Since lim n → ∞ x 2n a ∈ 0, ∞ and a / p, by 1.1 we have
Also it follows from 1.1 that
from which we have a x and lim n → ∞ x 2n 1 a x. This completes the proof. Proof. Since x −1 , x 0 ∈ A 4 , it follows from Lemma 2.1 that x 2n−1 , x 2n ∈ A 4 for any n ≥ 0. Without loss of generality we may assume that n 0, that is, x −1 ≥ x 1 . Now we show x 0 ≥ x 2 . Suppose for the sake of contradiction that x 0 < x 2 , then
By 2.5 we have
and by 2.6 we get
Proof of Claim 1
2.10
Since x −1 ≥ x, it follows
2.11
This completes the proof of Claim 1. By 2.8 , we have
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Claim 2. We have
Proof of Claim 2
2.16
we have
The proof of 2.14 is completed. Now we show 2.15 . Let
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Note that 2pq
which implies that h x is decreasing for x ≥ x. Since x −1 ≥ x and
it follows that
2.21
Thus
2.22
This implies that
2.23
Finally we have
2.24
The proof of 2.15 is completed.
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Note that x 0 < x since x −1 , x 0 ∈ A 4 . By 2.12 , 2.13 , 2.14 , and 2.15 , we see x 0 < x −1 q − 1 / x −1 − p , which contradicts to 2.7 . The proof of Lemma 2.3 is completed.
Main Results
In this section, we investigate the boundedness of solutions of 1.1 . Let q > 1 p > 1, and let {x n } ∞ n −1 be a positive solution of 1.1 with the initial values x −1 , x 0 ∈ 0, ∞ × 0, ∞ , then we see that x n 1 − x x n − x < 0 for some n ≥ −1 or x n ≥ x for all n ≥ −1 or x n ≤ x for all n ≥ −1. Proof. Case 1. 0 < x n ≤ x for any n ≥ −1. If 0 < x 2n ≤ q − 1 for some n, then
which implies that px 2n ≥ x 2n−1 x 2n − q 1 and
Thus x ≥ x 2n 1 ≥ x 2n−1 for any n ≥ 0. In similar fashion, we can show x ≥ x 2n 2 ≥ x 2n for any n ≥ 0. Let lim n → ∞ x 2n 1 a and lim n → ∞ x 2n b, then
which implies a b x.
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Case 2. x n ≥ x p q − 1 for any n ≥ −1. Since f x, y py qx / 1 y x > p/q is decreasing in y, it follows that for any n ≥ −1,
3.5
In similar fashion, we can show that lim n → ∞ x 2n 1 lim n → ∞ x 2n x. This completes the proof. 
